The larva of Epeorus punctatus (McDunnough) is described for the first time based on reared specimens from West Virginia. Larvae are differentiated from those of other E. vitreus species group species by the bluntly pointed femoral projections, subrectangular head capsule, and short posterolateral abdominal projections. Epeorus rubidus (Traver) is considered to be a junior subjective synonym of E. vitreus (Walker). A key for the known larvae of the eastern North American species of the E. vitreus species group [E. dispar (Traver), E. punctatus, E. subpallidus (Traver), E. vitreus] is provided.
Introduction
In eastern North America, the species of Epeorus Eaton can be divided into two species groups. The pleuralis species group includes E. fragilis (Morgan) , E. frisoni (Burks), E. namatus (Burks), and E. pleuralis (Banks). The vitreus species group (equivalent to the subgenus Proepeorus Kluge) includes E. dispar (Traver) , E. punctatus (McDunnough), E. rubidus (Traver) , E. suffusus (McDunnough), E. subpallidus (Traver) , and E. vitreus (Walker) . Adult males of the two species groups differ in the shape of the penes [see, for example, Traver (1935: Fig. 105) ]. Larvae of the pleuralis species group are generally characterized by having the lamellae of gills 1 greatly enlarged anteriorly, whereas gills 1 of the vitreus species group are not enlarged as such. Additional characteristics associated with each of the species groups are provided in the key below.
The larvae of all eastern North American species of Epeorus are described except for those of E. punctatus and E. suffusus. These two species are known from only a few locations in Ontario, Quebec, and New York (McDunnough 1925; Walley 1927; Traver 1935) . In this paper we provide the first description and diagnosis of the larva of E. punctatus based on specimens reared by Boris Kondratieff (Fort Collins, CO), an explanation for a new synonym of E. vitreus, and a new key for larvae of the E. vitreus species group in eastern North America. This key replaces commonly used, but incomplete, keys such as those of Unzicker and Carlson (1982) and Traver (1935) .
Material examined is housed in the following collections: Purdue Entomological Research Collection, West Lafayette, Indiana (PERC) and Virginia Tech University, Blacksburg, Virginia (VTU). Material from the Great Smoky Mountains National Park (GSMNP) was collected as part of the All Taxa Biodiversity Inventory (Sharkey, 2001 ).
Epeorus vitreus (Walker) 1853
Palingenia vitrea Walker, 1853:555 Heptagenia vitrea; Eaton, 1871:143; Traver, 1935:365 Rhithrogena vitrea; Eaton, 1885:254 Epeorus humeralis Morgan, 1911:105 Iron humeralis; McDunnough, 1924:129; Traver, 1933:118; Traver, 1935:404 Iron rubidus Traver, 1933:158; Traver, 1935 Burks, 1953:195; Flowers & Hilsenhoff, 1975:210; Peterson, 1989:6 Epeorus vitreus; Burian & Bednarik, 1994:209 Discussion: Traver (1933) described Epeorus rubidus based on a series of reared specimens from North Carolina (Traver 1933) . Epeorus rubidus male adults were distinguished from those of Epeorus vitreus [as Iron humeralis (Morgan) ] by Traver (1933 Traver ( , 1935 and Speith (1940) primarily by their smaller size. Traver (1933 Traver ( , 1935 stated the wing length of E. rubidus ranged from 8-9 mm and that of E. vitreus ranged from 10-11 mm. However, Traver (1937) later noted that some specimens of E. rubidus had a wing length up to 10.5 mm. Our examination of material collected from populations throughout much of eastern North America confirms that the range of wing length for E. rubidus includes the range for E. vitreus. Relative to E. vitreus, Traver (1933 Traver ( , 1935 also noted that the eyes of E. rubidus were smaller, the lateral spines on the penes were less distinct, and the thorax was pale yellowish brown rather than yellowish white. We found all of these characters to vary within and among populations. Traver (1933 Traver ( , 1935 differentiated the larvae of E. rubidus from those of E. vitreus primarily by gill coloration, assigning specimens with reddish colored gills with purple tracheae to E. rubidus and specimens with clear or blackish tinged gills and black tracheae to E. vitreus. We observed a gradation between these two character states in a single EPEORUS 1128 ZOOTAXA population from Mill Creek, TN. Traver (1935) also indicated the posterolateral abdominal projections of E. rubidus were longer and more curved than those of E. vitreus (Traver, 1935) ; however, we found this character to vary in almost every large series of specimens that we examined. As all of the characters previously thought to distinguish E. rubidus from E. vitreus were found to intergrade within and among populations, we place E. rubidus as a junior subjective synonym of E. vitreus. 
Material Examined

Epeorus punctatus (McDunnough) 1925
Iron punctatus McDunnough, 1925:189; Traver, 1935:409 Epeorus punctatus; McDunnough, 1929:177 Larval Description: Body length 6.0-8.0 mm; caudal filaments 8.0-9.0 mm. General color light brown with pale markings.
Head: Head capsule subrectangular, brown with pair of pale triangular spots on anteromedian margin and large pale spot on anterolateral margin (Fig. 1) . Labrum (Fig. 2) dorsally with two long simple setae laterally and two or three long simple setae medially, ventrally with many long simple setae near lateral margin, approximately 2.0X wider than long. Mandibles as in Figs. 3 and 4 . Maxillae (Fig. 5) with single fimbriate seta at base of cluster of apical spines; posterior margin of first segment of palp with sparse row and apical cluster of sharp robust setae.
Thorax: Coloration light brown with pale markings. Pronotum with transverse ridge. Femora (Fig. 6 ) with subdorsal row of long simple setae and dorsal row of three or four short robust setae; anterior face with both fine and paddle shaped robust setae, more numerous basally; ventral margin with fine setae and few robust setae basally; apices with dorsal projection bluntly pointed (Fig. 7) ; color brown with pale markings and dark spot centrally. Tibiae pale with basal and medial brown bands. Tarsi brown. Tarsal claws with four or five denticles on inner margin.
Abdomen: Terga light brown with various pale markings and median row of long fine setae; tergum 1 mostly light brown; terga 2-10 with submedian pair of dark spots with dark shading extending posteriorly (except tergum 6), and laterally with oblique dark mark surrounded by pale area. Terga 2-or 3-7 with minute posteromedian tubercle. Posterolateral spines short, with dorsal (outer) and ventral (inner) pair subequal in length (Fig. 8) . First pair of gill lamellae (Fig. 9 ) not enlarged anteriorly; lamellae of gills 2-6 as in Fig. 10 ; lamellae of gills 7 not folded longitudinally. Cerci with small spines at articulations and dorsal row of fine setae.
Diagnosis: Larvae of Epeorus punctatus are differentiated from those of all other North American Epeorus species by the following combination of characters: the lamellae of the first pair of gills are not enlarged anteriorly; the apex of the hindfemur has a bluntly pointed projection; the setae of the subdorsal row on each femur are simple; and the dorsal and ventral posterolateral spines of the abdomen are subequal in length. Epeorus punctatus appears to be most similar to E. subpallidus. Male adults of E. punctatus are most reliably differentiated from those of E. subpallidus by the absence of lateral spines on the penes. Additionally, the abdominal terga of E. subpallidus are darkened only medially on the posterior margin and there are not any dark markings laterally; in E. punctatus there is a dark line along the entire posterior margin of each abdominal tergum that broadens laterally and there are also small, dark lateral maculae. The thorax of E. subpallidus is a pale yellowish brown whereas that of E. punctatus is a dark chestnut brown. Larvae of E. punctatus are smaller in size than those of E. subpallidus; the femoral flanges of the former are bluntly pointed rather than sharply pointed; and the pair of small pronotal protuberances of E. subpallidus are absent in E. punctatus. FIGURES 1-10. Epeorus punctatus. 1, head capsule; 2, labrum; a: dorsal, b: ventral; 3, left mandible; 4, right mandible; 5, maxilla; 6, hind femur; 7, apex of hind femur; 8, abdominal segment 7; 9, Gill 1, lamella; 10, gill 6, lamella.
